Background-The impact of alcohol use has been widely studied and is considered a public health issue. The National Institute on Alcohol Abuse and Alcoholism (NIAAA) recommends Screening and Brief Intervention and Referral Treatment (SBIRT) but the actual practice in the Emergency Department (ED) is constrained due to limited provider time and financial resources.
INTRODUCTION
Alcohol abuse is ranked by the World Health Organization (WHO) as the third leading risk factor for disease and disability in the world. 1 It has been estimated that three in ten adults drink at a level affecting their health. Alcohol is directly associated with damage to multiple parts of the body. 2 CDC data confirms alcohol is the third lifestyle-related cause of death nationally, and correlates unhealthy alcohol use with large increases in morbidity. 3, 4 An estimated 68.6 million emergency department (ED) visits were attributed to alcohol use from 1992 to 2000, and alcohol-related ED visits have increased 18% during this period. 5 The National Institute on Alcohol Abuse and Alcoholism (NIAAA) and multiple national bodies recommend Screening and Brief Intervention and Referral Treatment (SBIRT). [6] [7] [8] [9] Although the recommendations have been established, the actual practice in the ED is constrained due to provider time and financial resources, as reported by ED directors. 10 Provider time has decreased due to ED crowding in academic centers and urban hospitals while financial resources have dwindled. 11 In addition, alcohol use is a sensitive topic for patients, especially to the elderly and those who screen positive for alcohol use. Many physicians and nurses are reluctant to intervene despite being aware of their patients' drinking problems. 12, 13 The computerized health survey has been proven to save time, decrease errors from data entry, and clearly administer and score complex questionnaires. The survey is considered novel by subjects, while improving data quality and decreasing costs per survey as opposed to in person interviewing. 14, 15 A Swedish study also provides support that electronic Screening and Brief Intervention (SBI) is easier to use and does not increase nurses' workload. 16 In our institution Computerized Alcohol Screening and brief Intervention (CASI) is used in the ED. CASI provides a short, self-administered questionnaire with minimal time requirement from providers. 17 The simplicity of CASI enhances healthcare providers' adherence to alcohol screening protocol in the ED. 18 We studied the effectiveness of alcohol screening using CASI by comparing it to alcohol screening performed by nursing at triage during a Medical Screening Examination (MSE) in the ED. We hypothesized that using CASI would improve detection of alcohol drinking in all age and gender groups.
MATERIALS AND METHODS

Study design
This retrospective study was performed in the ED at an urban, Level I trauma center. Research associates collected data from January 2008 to December 2009. Inclusion criteria were English-speaking or Spanish-speaking ED patients aged 18 or older. Exclusion criteria were psychiatric and intoxicated patients. Only data from subjects who completed both MSE and CASI were used in the study. The university human subject Institutional Review Board approved this study.
Measures
Medical Screening Exam (MSE)-The MSE was a two-part questionnaire administered in English and Spanish by a triage nurse based on the NIAAA clinician's guide. 19 Patients were asked if they drink alcohol. If the patient reported he/she drinks alcohol, the nurse would ask whether the patient drinks over the limit by World Health Organization criteria (>14 drinks/week men and >7 drinks/week for women). 20 These patients are defined as atrisk by the NIAAA clinicians guide. 19 The MSE did not provide any intervention. After MSE completion, CASI was administered.
Computerized Alcohol Screening and brief Intervention (CASI)-The CASI program was developed based on SBIRT. 7, 17 The program is an interactive questionnaire, operating on a touch screen tablet with large icons and headphones. It administers AUDIT, with logic branching to shorten the screening for non-drinkers and those who drink less than the NIAAA recommended thresholds, 19 and provides a brief intervention as necessary. At the end of the questionnaire, CASI selects an appropriate plan with referral for treatment if indicated. After CASI completion, the research associate provided the patient with a personalized alcohol-reduction plan and local counseling resources within their community.
Data Analysis-Following NIAAA guidelines, at-risk drinking was defined as >14 drinks/ week for males aged under 65, and >7 drinks/week for females and males aged over 65. 19 From our CASI results, we multiplied the number of drinking days by the number of drinks on a typical drinking day to estimate the number of drinks per week. CASI generated a database with the patient's medical record number and the screening results. The corresponding MSE results were added to the database by research associates. We performed data analysis with Stata (version 12.0, StataCorp, College Station, TX) using conventional matched-pair statistics.
RESULTS
Demographic characteristics
A total of 7,163 patients were found in the CASI/MSE database from January 2008 to December 2009, and 5,835 patients were eligible for the study. Of the 1,338 excluded patients, 706 patients had performed CASI but did not have an entry in the MSE database as it was incomplete, and 622 patients had completed only CASI, including 269 trauma patients. The patient characteristics are listed in Table 1 , with 49% male (n=2,874) and 51% females (n=2961), primary language of English-speaking patients 89%(5,200) and 11% Spanish-speaking (n=635). Patients from all age groups were represented, including 7% teenagers (Ages 18-20), 44% young adults (Ages 19-40), 40% middle aged (Ages 41-64), and 9% seniors (Age ≥ 65).
Results on CASI
Overall, CASI as compared to MSE showed increased at-risk alcohol use. In total, 143 (2.45%) patients reported at-risk drinking to MSE, while 671 (11.48%) patients reported atrisk alcohol consumption to CASI. CASI had greater than an 8-fold higher probability in screening for at-risk alcohol use over MSE (Table 2) .
When comparing CASI and MSE by age group, CASI had higher percentages for screening at-risk drinking than MSE in all age groups (p<.05). The odds ratios for at-risk use with CASI over MSE were highest in teenagers (19.33) and in seniors (17.5), while they also remained high in young adults (7.57) and middle-aged groups (8.92).
CASI also showed higher screening rates for at-risk alcohol use than MSE by gender and primary languages of English and Spanish (p<.05). A total of 10.57% of female patients and 12.46% of male patients were screened as at-risk drinkers by CASI, while 0.98% of female and 3.97% of male patients were screened at-risk by MSE. Moreover, CASI captured more at-risk Spanish-speaking patients than MSE, reporting 8.98% vs. 1.57% respectively, while there was also increased detection of at-risk alcohol use with CASI (11.81%) over MSE (2.56%) in English-speaking patients.
DISCUSSION
The goal of our study was to compare CASI with current person-to-person interview in a university hospital. Overall CASI improved screening and detection of at-risk alcohol drinking behavior when compared to traditional person-to-person interview (MSE) in the ED. Our results were consistent with other studies showing that a computerized screening tool has benefit and utility in a healthcare system with higher compliance from both parties: healthcare providers and patients. 14, 21 CASI may also be more sensitive because the wording of the questions may be more understandable to patients. CASI asks separate questions about the quantity and frequency of drinking, but the MSE asks a single question about exceeding a two-part threshold.
Prior to the use of computerized screening tool, healthcare providers perceived alcohol screening to be a time consuming process and patients could be sensitive to the subject. 22 CASI provides a short, self-administered questionnaire with a minimal time requirement from providers. 17 The simplicity of CASI enhances healthcare providers' adherence to alcohol screening protocol in the ED. CASI improved patient's compliance and encouraged increased detection of alcohol use by allowing patients to take the questionnaire in a private room without the healthcare provider's involvement and assuring the confidentiality and anonymity of the answers. The results are indicative that CASI has the potential to become a mainstay of alcohol screening in the ED as it may lead to increased detection and intervention for patients with at-risk drinking habits, and in-turn could lead to decreased alcohol-related morbidity, mortality, and healthcare associated costs.
Because patient characteristics often have a significant impact on the effectiveness of screening tools, we decided to perform subgroup analysis by age, gender and language. Previous studies have suggested the need for better screening technology in older adult populations. 23 This is consistent with our study, which found CASI to improve screening in older adults. In addition, CASI improved probability of detecting at-risk drinkers in all other age groups including teenagers, young adults, and middle-aged adults.
Future enhancements for effective screening would be to integrate the AUDIT results from CASI with the Electronic Medical Record (EMR). CASI provides better categorization of patient drinking habits by using the AUDIT questionnaire. This categorization is used by healthcare providers to address patient-specific alcohol-related problems. The integration of CASI and EMR would save valuable time by allowing the healthcare team to spend most of their time treating the patients rather than screening them.
Limitations
The study was conducted in one institution. Further studies are needed to assess external validity and generalization of CASI. Additionally, patients were first administered MSE that was then followed by CASI, which could have also increased the number of reported at-risk drinkers. A separate study of CASI without prior MSE would be helpful to assess for any bias brought on by first administering the MSE prior to CASI. The sample size of teenage, older adult and Spanish speaking patients is relatively small, causing high odds ratio with wide 95% confidence intervals. A larger sample size would give more accurate results in these specific populations. Another limitation is the incomplete MSE database. MSE is conducted person to person and the missing MSE data could adversely affect the results of this study. Previous studies have compared at -risk drinking to gold standards in order to validate AUDIT including interviews based on DSM IV, diagnostic codes, and risk factors. 24, 25, 26 A consideration for future study would be to evaluate CASI and MSE against a gold standard for at-risk drinking, such as a biological measure of usual alcohol use.
CONCLUSION
CASI is a promising innovative method to increase alcohol screening in the ED. Moreover, CASI seems to encourage patients to divulge a greater alcohol drinking behavior, resulting in a higher percentage of detection for at-risk drinkers in all age groups, genders, and both English and Spanish-speaking patients. CASI or other equivalent computerized screening programs should be promoted as novel and effective methods for detecting at-risk alcohol use in ED patients. 
